We show that Baumol's conclusion that returns on bonds are higher than returns on paintings is too pessimistic. There are segments in the market for which returns are significantly higher than returns on bonds and stocks, during long periods of time (20 to 40 years); since tastes do change slowly (though not in a predictable way), this may imply that beating the market is not impossible.
"Maynard was infected by the enthusiasm, and, in due course, became a buyer of pictures and books. His flair for the subject is testified by the value of his collection of modern pictures (£ 30,000 at his death) which he bought, for the most part, at very modest prices." R.F. Harrod, The Life of John Maynard Keynes.
Introduction
While prices of paintings were booming in the middle of the 1980's, William Baumol (1986) notes that art markets are unlikely to "possess anything like long-run equilibrium prices, let alone (...) reliable forces that drive market prices toward them." He concludes that, as in the case of financial markets, price movements are unpredictable, and that it is impossible to "select with any degree of reliability the combination of purchase dates and art works that will produce a rate of return exceeding the opportunity cost of their investment."
To support this proposition, Baumol computes rates of returns of paintings over the last three centuries and finds that the average real rate is 0.55% per year, which is some 2% lower than the return a risk averse investor could obtain from bonds.
This difference may, according to Baumol, be In this paper, we show that Baumol's finding (based on a method described in Section 2) has to be qualified. The fact that in the very long run (300 years), rates of return are small does not preclude existence of 20 to 40 year long time intervals during which specific painting schools achieve rates of return which are much higher than the rate 1 Its former owner, the Payson family, had acquired the painting in 1948 at the price of $ 84,000, or approximately $ 500,000 at 1989 prices. 2 Vlaminck's Bouquet de Fleurs for instance, sold for F 600 in 1920, fetched F 500,000 in 1950 and F 5 million in 1959. See Maurice Rheims (1959, p. 191). computed by Baumol; tastes change slowly, so that there may be opportunities to invest in art. This is detailed in Section 3 of our paper. Section 4 suggests an alternative to Baumol's approach to compute rates of return, which leads to results of the same order of magnitude. Its advantage over Baumol's is that it allows constructing price indexes (Section 5) and testing for possible changes in tastes (Section 6). Conclusions are the topic of Section 7.
Baumol's approach
While bonds or stocks are homogeneous goods for which markets open every day, this is evidently not the case for paintings; transactions for which prices are known are unfrequent and paintings are the perfect example of heterogeneous goods; even when prices are known, it is difficult to draw inferences on returns by comparing a Velasquez sold in 1820 with a Willem de Kooning sold in 1985.
In view of this, Baumol suggests to compute rates of returns on the basis of paintings which have been sold twice at least during the period 1650-1960, provided that the sales were separated by more than 20 years (to avoid speculative transactions). 3 He finds that the distribution of these rates is normal, and that the average return is 0.55%, the result given above.
A different view of Baumol's calculations
We reconstructed Baumol's data base, using the same information as he did, but worked both with all resales and with those separated by more than 20 years. 4 We obtain an average real rate of return of 0.65% for all resales, and 0.87% for the restricted sample.
3 Baumol used Retilinger's (1960 , 1971 ) compendium which covers some 5,900 sales between 1700 and 1961, of which a little more than 1,200 are resales. To avoid speculative sales, Baumol discards cases in which less than 20 years separate two sales; he also eliminates some other data which looked inconsistent, or for which prices were uncertain. This left him with 640 transactions, the prices of which were deflated using the Phelps-Brown and Sheila Hopkins (1956) consumer price index for 1652 to 1952 and an IMF (1979) index for the more recent years. Note that there are reasons to believe that the sales collected by Reitlinger do better than average, and that both Baumol and we overestimate the rates of return! 4 We found some 1,200 multiple transactions between 1700 and 1961 (we ignored the few which took place before 1700); we eliminated 89 which seemed inconsistent (including 4 paintings sold at 2 to 8 times the price at which they were bought one or two years before); this left us with 1,111 "clean" resales; for 388 of these, the time interval between sales was smaller than 20 years. The database consists thus of 1,111 resales, of which 723 are separated by more than 20 years. Baumol found only 640 such resales. The discrepancy between his and our numbers is probably due to the subjectivity with which "inconsistent" sales are treated. This is different from Baumol's rate of 0.55%, but of the same order of magnitude 5 and we shall be content with this approximation.
We then proceeded by distinguishing "schools" (i.e. countries of origin of the painters: British painters, Dutch painters of the 17th century, Italian painters of the 15th, 16th and 17th centuries and French Impressionists (and their followers)).
We also subdivided the 1700-1961 time span into 4 periods: 1700-1869, 1870-1913, 1914-1950 and 1951-1961 . We took 1870 as the landmark for a change of tastes which corresponds approximately to the emergence of Impressionism 6 , while 1914-1949 is a period of intense political and economic turmoil (World War I, the Soviet Revolution, the Great Depression and World War II), which may have effected the art market as it did affect other markets.
Results of our calculations are given in Tables 1 and 2 , respectively for all 1,111 resales and for the 723 sales separated by more than 20 years (which, for short, we refer to as "non-speculative" sales in the remainder of the paper). Rates of return appear in the first line, the number of sales between brackets in the second one. Rates of return for the whole period are shown in the first column; to give a clearer picture of the differences between subperiods, returns are given for transactions realized within each subperiod. 7 These results lead to the following observations.
(a) The discrepancy between the returns in Tables 1 and 2 is not very important; note however that, in 12 out of the 15 possible pairwise comparisons, the rate of return on "non-speculative" sales is higher, and the overall rate of return is also higher. There is thus no indication that "rapid" resales introduce biases into the results on returns.
(b) Rates of returns are far from being uniform over the two centuries; they are in general positive for all schools and subperiods, with the exception of the years 1914-1950. Since paintings are a "portable" store of value (in comparison with houses or furniture at least), one would expect their return to increase during wars, and not become negative as is the case here. One possible explanation is that "good" paintings are kept (or sold privately) while only mediocre works appeared in public auctions, and that the price of these works 5 See the previous footnote. 6 Manet's Déjeuner sur l'Herbe (together with paintings by Whistler, Fantin-Latour and Jongkind) was exhibited at the Salon des Refusés in 1863 and provoked intense discussion; the first exhibition of Impressionists took place in Paris in 1874. 7 The total number of resales is thus larger than the sum of within period resales. For the same reason, the 1700-1961 average return is not necessarily equal to the weighted average of returns in subperiods. decreased over time. Another explanation is that many collectors did not have any other choice but selling their paintings. 8 (c) There is a large proportion of English painters in the sample (almost 50%), who did better than others during the 18th and first half of the 19th century, but much worse afterwards, so that, on the whole, their rate of return is negative. The overweighting of English painters has thus a strong depressing influence on the average rate of return.
(d) Though the number of resales is low, one can see that Impressionists and their followers did extremely well on average.
(e) If one excludes the exceptionally bad years between 1914 and 1950, rates of return (calculated by averaging and weighting within period rates of return, see Table 3 ) are all positive and much larger (with the exception of Italian paintings) than the rate of return on bonds (2.5%).
We also verified whether larger returns are associated with larger risks (measured here by standard deviations). As can be seen from the results reported in Table 4 , there is no clear indication that this is the case.
These findings show that the average rate of return computed by Baumol covers very different submarkets and subperiods; some schools do better than others and "tastes" seem to be stable during long time intervals. 9 They also show that Baumol's low rate is strongly influenced by the 1914-1950 period, during which public auctions are likely to be less representative of what happens on the market, as well as by the overrepresentation (50% of resales) of English painters, who did well between 1700 and 1870, but ran out of fashion afterwards.
This does not mean that investing in art is better or less risky than investing in other financial assets; but it shows that there exist schools and long periods of time during which paintings do better than bonds. Though turning points in tastes are obviously not predictable, they take a long time before showing their full effect. This will become more obvious in Section 5, where we construct price indexes for paintings.
Baumol's method uses only a small part of the (already very limited) information which is available (Reitlinger, for instance, has collected data concerning some 5,900 sales, of which only 20% are resales); this raises the question of whether it is possible to use the whole set of data to compute returns, and if so, whether the results are comparable to those obtained when one uses Baumol's method.
Using the whole data set to compute returns
A natural idea is to derive price indices using the whole data set; such indices could then be interpreted as average rates of return; it is however necessary to first homogenize as much as possible the data to account for possible changes in the "quality" of paintings sold over the years. One way of achieving this is to subtract from the price, the implicit price of as many heterogeneous characteristics as possible. Of course, no two paintings are perfect substitutes, but one may think that two Italian paintings of comparable size from the Quattrocento (and perhaps painted by the same artist) have more in common than a 10x10 in. Rembrandt and a 70x40 in. Rothko; there may thus be an implicit price for the Quattrocento, for Impressionists, for Picasso, 10 for dimensions, etc. This leads to the idea of using the hedonic regression technique 11 to "extract" from the price, the price of measurable and objective characteristics, and leave a time trend and the influence of random (and unobserved or unobservable) elements.
Such a regression can be specified as:
where p kt is the price of painting k sold in year t, x i,kt the ith characteristic of the painting (which may or may not depend on t, the year in which the painting is sold), ε kt an error term and the α i 's, β and γ are parameters. Given the functional form of the equation, β measures the (exponential) trend, which can be interpreted as the annual return of a "standardized" painting. 12 10 See William Grampp (1989, Chapter 4) on the "definition" of a painting. Grampp convincingly argues that the name of the artist and the title are an intrinsic part of the painting, since they convey information. Thus the name of the painter (and the title) are characteristics of the painting. 11 As suggested in a paper by Chanel, Gérard-Varet and Ginsburgh (1990) . 12 Note that the β coefficients also include the effect of the age of a painting; since we did not have the dates of creation of the works, we were unable to disentangle the effect of age from the time trend. In Chanel, Gérérd-Varet and Ginsburgh (1990), we show that the age effect is approximately equal to 1% per year for Impressionists.
Beyond the year of sale, the painter (or school) and the title, the data collected by Reitlinger (1961) and used by Baumol include unfortunately no description of the painting and it would be a formidable task to recover such detailed characteristics for some 5,900 paintings. We were thus led to describe a painting by three variables: year of sale, "school" within the country of origin of the painter and a dummy variable taking the value one (resp. 0) if the painter was still alive (resp. dead) when the painting was sold. The results of these regressions are reproduced in Appendix 1. In Table 5 , we summarize the results on the time trends (the β coefficients) generated by these regressions; the discussion of the other coefficients is postponed to Section 6. Since the number of observations before 1750 was too small, we discarded the years 1700-1750 from our computations.
The results In Table 5 show that these estimates of returns are consistent with those obtained by Baumol's method. 13 The only important exception is British paintings, the return of which is positive when all sales are taken into account, negative when only resales are considered, though returns are roughly zero in both cases. In a certain number of cases (periods 1870-1913 and 1914-1950 for the Italian, the Dutch and the Impressionists) the returns are computed on a small number of resales (see Table 1 ) and it no surprise that they may differ from the returns computed on the basis of regressions. While Baumol's method can be thought of as computing an average return on a random drawing of purchase and selling dates, 14 ours can be interpreted as "making transactions continuous" and computing returns ex-post on exogenously chosen subperiods. The consistency of the two sets of estimates shows that the two methods lead to very similar results. This is an interesting finding since it allows using the full set of sales to compute returns when the number of resales is too small, as is the case for the more recent years.
Moreover, the regression framework makes it possible to construct "hedonic" price indexes (discussed in Section 5) and to formally test hypotheses. In particular, it provides the possibility to test the stability of coefficients over time (Section 6).
Price indexes for paintings
We consider again a regression equation of the form:
where z t is a dummy variable taking the value 1 for a painting sold in year t, and zero otherwise. The sequence of the regression coefficients β t can then be used to construct a price index. The results call for the following observations.
(a) The indexes are far from being "nicely behaved": they show many jumps, 15 which are probably due to the small number of annual observations, making it difficult to smooth out sales at exceptionally low or high prices; spikes are not necessarily indicators of special "events;" the 1931 peak, for instance, is due to one or two high prices and a low number of total sales. 
Changes in tastes over time
We have, from the start, assumed that the 1750-1961 time span could be subdivided into four subperiods (1750-1869, 1870-1913, 1914-1950, 1951-1961) , corresponding to probable changes in tastes leading to changes in rates of return.
In our framework, tastes are indirectly measured by the regression coefficients picked up by the dummy variables appearing in the regressions: schools (within a country), individual painters (thought to be important enough, like Rembrandt, Michelangelo or Da Vinci, for example) and "impact of life" (measured by a dummy variable taking the value 1 if the painter was living when the painting was sold, 0 otherwise). These coefficients represent 16 the implicit price a consumer is ready to pay for such a characteristic and large swings in (relative) prices can tentatively be interpreted as changes of tastes (to make these shifts more apparent, we have computed indices).
As can be seen from the indices in Tables A1 to A4, One can test whether such changes in tastes are statistically significant in a standard analysis of covariance context. This is discussed at some length in Appendix B.
The results given in Table B of this Appendix clearly indicate that the behaviour of prices was far from being homogeneous between 1750 and 1960; not only did price movements differ across periods, but there is a strong indication that tastes have undergone dramatic changes also.
Concluding comments
In this paper we have tried to show that paintings may reach larger returns than bonds: there are large time intervals during which they do better than other financial assets; the pessimistic conclusion reached by Baumol is mainly due to the behaviour of prices of English paintings (the number of which is overly large in the sample under review) and to the years between 1914 and 1950, during which public auctions may very well have been atypical.
We also provide an alternative way to estimate returns, which leads to conclusions comparable to those obtained by Baumol's method; our approach offers the advantage to use much larger data sets and makes it possible to construct price indices and to test hypotheses such as changes in tastes.
17 On Impressionists and their followers, also see Chanel, Gérard-Varet and Ginsburgh (1990) .
It is often suggested that paintings may well have lower monetary returns than bonds and stocks, since they provide non-monetary returns. It was thus no surprise to Baumol to find that indeed their return was lower.
By considering subperiods and schools, we come up with a less clear-cut conclusion: paintings may offer large returns during long time intervals; and there are also good reasons for this; indeed, paintings are much less liquid than paper assets, require special storing and transportation conditions, and, especially nowadays, large insurance costs. If markets were perfect, these additional costs should indeed be reflected by larger returns, if only for the aforementioned reasons.
At this point of our research, we can hardly discuss how investment in art compares with investment in more traditional financial assets. This was not our purpose anyway. We simply wanted to understand whether the high rates of return obtained on the art marker during the 1980s were compatible or not with what had happened over the last centuries, and especially with the 0.55% "yardstick" return obtained by Baumol. -1961 1700-1869 1870-1913 1914-1949 1950-1961 1870-1913 1914-1949 1950-1961 showing that model (b) is significantly "better" than model (a) and model (c) is significantly "better" than model (b). The hypothesis that returns are constant over time is very strongly rejected at the usual 1% probability level; the hypothesis of constant relative tastes, given that returns differ across periods is also rejected at the 1% level.
Clearly, this does not mean that the subdivision of time periods which was adopted is optimal; this would need more work in trying out various cutting points. We did not pursue this here. But the results strongly point out that the behaviour of prices was far from being homogeneous between 1750 and 1960.
